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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpr0 M3y4eHHs JUCLUIUIMHBI SIBISIETCS. O3HAKOMIIEHME CTYIEHTOB C
OCHOBHBIMM  TPUHIUNAMU  (QYHKIMOHATRHOTO  aHalW3a MW M[pUMEepaMH  HX
MIPUIIOKECHHM.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

3agaun M3y4YEHUS JUCUUIUIMHBI — (OPMHUPOBAHHWE HABBIKOB a0CTPAKTHOTO
MaTeMaruuyecKor0 MBIIUICHUSI W YMEHUSI MPUMEHSITh METOAbl (DYHKIIMOHATHLHOTO
aHaIM3a B KOHKPETHBIX 33/1a4aX MPUKIAJTHON MareMaTuKH.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH OCBOCHMS
o0pa3oBaTeJIbHOI MPOrpamMMbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIe pe3ynbTaTbl 06y4YeHus No AUCLUMnuHe
OOCTWKEHNS KOMMETEHLMN

OIIK-1: CnocoGeH npuMeHATH 3HaHUEe (PyHAAMEHTAIbHOI MaTeMaTUKHU U
€CTeCTBEHHO-HAYYHBIX JMCIHILIMH NP PelICHUH 32/1a4 B 00JIaCTH eCTeCTBEHHBIX
HAYK U MH’KCHEPHOU NPaKTHKe

OIIK-1.1: 3narb 3HaTh MareMaTu4yecKuil arnmnapar TeOpuu MEphl U
MaTreMaTH4eCcKuil anmapar, uHTerpaia Jlebera, TeOpUM METPUYECKHUX,
HEOOXOUMBIN JJIs peleHus HOPMHUPOBAHHBIX, TMJILOEPTOBBIX MPOCTPAHCTB, TEOPUU
npo¢eCCUOHATBHBIX 3a/a4 JMHEHHBIX ONepaTopOB U JIMHEHHBIX (YHKLINOHAIOB,

HEOOXOAUMBIN ISl pelIeHus Mpo(ecCHOHATBHBIX 3a/1ad.
YMeTh NpUMEHATh 3HaHUsI TEOPUU MEPBI M HHTErpasa
Jlebera, Teopun METPUYECKUX, HOPMUPOBAHHBIX,
T'UIB0EPTOBBIX MTPOCTPAHCTB, TEOPUH JTUHEUHBIX
OTIEPATOPOB ¥ JTMHEHHBIX (PYHKIIMOHATIOB JJISl aHATH3a 1
00pabOTKH pe3yIbTATOB MPU PEIICHUN
poeCCHOHATBHBIX 3a/1a4.

BianeTs HaBbIKaMM UCIIOJIB30BaHMSI TEOPETUYECKUX
OCHOB 0a30BBIX Pa3/IeNIOB (PYHKIMOHATBHOTO aHAIN32
(«DnemeHTHI TEOPUHU MEPB», «M3MepuMble PYHKIIUH.
Wurerpan Jlebera», «MeTtpuueckue npocTpaHCTBa.
JInHelHbIE HOPMUPOBAHHBIE IPOCTPAHCTBAY,
«I'unbpOepTOBBI IpOCTpaHCTBA», «JIMHENHbIE ONIEepaTOphI
1 JuHeiHble QyHKIoHanbl. ConpsKeHHbIE
MIPOCTPAHCTBAY) TIPU PEIICHUH MPO(HECCHOHATHHBIX
3a1ad.




OIIK-1.2: YMeTs NpuMEHATh
3HaHUS (PyHIaMEHTaTbHOU
MaTeMaTHKH,
€CTECTBEHHOHAYYHbIX
JUCLUIUIMH JJIS aHAIU3a U
00paboTKH pe3yNIbTaToB MpU
peleHnH TpopeCcCHOHATBHBIX
3aj1a4;

3HaTh MaTEMAaTU4ECKUI1 anmnapar TEOpUH Mepbl U
uHTerpana Jlebera, TCOpuM METPUUECKHX,
HOPMHUPOBAHHBIX, THJILOEPTOBBIX POCTPAHCTB, TEOPUU
JMHEHHBIX OTIEPaTOPOB U JIMHEHHBIX (PYHKIIMOHAIOB,
HEOOXOAUMBIN AJIs pelIeHus Mpo(ecCHOHATbHBIX 3a/1ay.
YMeTh NpUMEHSATh 3HaHUsI TEOPUU MEPHI U UHTErpajia
JleGera, Teopuu METPUUYECKUX, HOPMUPOBAHHBIX,
TIH0EPTOBBIX MTPOCTPAHCTB, TEOPUH JTMHEUHBIX
OTIEPATOPOB U JUHEWHBIX (PYHKIIMOHATIOB AJIS aHATHU3a U
00paboTKH Pe3ynbTaTOB IIPH PEUICHUN

npo¢eCCUOHANBHBIX 3a/a4.

Bitanets HaBBIKaMU UCIIOJIB30BAHUS TEOPETUUECKUX
OCHOB 0a30BBIX pa3/IesIOB (PYHKIMOHAIBHOTO aHAIN3a
(«DnemeHTsl TeOpUH Meph», «3Mepumble QyHKIUU.
Nurerpan Jlebera», «MeTpudeckue npocTpaHCTBA.
JIuneliHple HOPMUPOBAHHBIE IIPOCTPAHCTBAY,
«I'unp6epTOBBI IPOCTPAHCTBA», «JIMHENHBIE OnepaTopbl
u nmHelHbIe QyHKIoHaTb. ConpsyKeHHBIE
IIPOCTPAHCTBA») MPU PEIIEHUH MPO(HeCCHOHATBHBIX
3amad.

OIIK-1.3: Bnanetb HaBbIKaM#1
UCTIOJTb30BaHUs TEOPETUICCKUX
OCHOB 0a30BBIX pa3JIEJIOB
byHIaMEHTATEHOW MaTeMaTHKH,
€CTECTBEHHOHAYYHBIX
JVCIIATUTAH TIPU PEIICHUN
npohecCHOHATBHBIX 337134,

3HaTh MareMaTu4yecKuil anmnapar TEOpUU MEpHI U
unTerpaia Jlebera, TCOpUM METPUUECKHX,
HOPMHUPOBAHHBIX, THIILOSPTOBBIX POCTPAHCTB, TEOPUU
JUHEHHBIX ONIEPATOPOB U JIMHEHHBIX ()YHKIIMOHAIOB,
HEOOXOAUMBIN IS pelIeHus Mpo(ecCHOHATBHBIX 3a/1ay.
YMeTb NPUMEHSTh 3HaHHSI TEOPUU MEPBI U MHTErpasia
JleGera, TeOpUM METPUUYECKUX, HOPMUPOBAHHBIX,
TUIIEOEPTOBBIX MMPOCTPAHCTB, TEOPUH JTMHEHHBIX
OIIEePaTOPOB M JTMHEWHBIX (PYHKIIMOHATIOB AJISl aHATH3a U
00pabOTKH Pe3ynbTaTOB IIPH PEIICHUN
npodecCHOHATHHBIX 3a71ad.

Biianets HaBBIKAMU UCITOJIB30BaHUS TEOPETUUECKUX
OCHOB 0a30BBIX pa3/esIOB (PYHKIMOHATBHOTO aHAIN3
(«DnemeHTBl TeOpuH Mephl», «3Mepumble QYyHKIIUU.
WuTterpan Jlebera», «MeTpuueckne mpocTpaHCTBa.
JIuHeiiHble HOPMUPOBAHHBIE MPOCTPAHCTBAY,
«['ump6epTOBBI TPOCTPAHCTBAY, «JIMHEHHBIE ONepaTophbl
1 uHelHbIe PyHKIMoHaTbI. COnpsyKEHHbBIE
MIPOCTPAHCTBA») NP PEIICHUH NPO(HECCHOHATBHBIX
3a7ad.

OIIK-2: CnocoGeH 000CHOBAHHO BbIOMPaTh, 10pPAdATHIBATH U IPUMEHATH IS
pelLIeHHs UCCJIeI0BATEeIbCKUX U MPOEKTHBIX 32/1a4 MaTeMATHYeCKHe MeTOAbI H
MOJ1eJIH, OCYLIeCTBJIATH MPOBEPKY aeKBATHOCTH MojieJieil, aHAIM3UPOBATh
pe3y/bTaThl, OIEHNBATH HA/IESKHOCTh M KauecTBO (yHKIIMOHMPOBAHNUS CHCTEM




OIIK-2.1: 3HaTb OCHOBHEBIE
MaTreMaTH4eCcKue MOJEIIH 1
METO/bI PEIICHHS
HCCIICAOBATEIbCKUX U
MPOEKTHBIX 33/1a4

3HaTh OCHOBHBIE MaTEMaTUYECKUE MOJIEIH U METOIBI
pELICHUS UCCIIEIOBAaTENbCKUX U MPOEKTHBIX 3a/1a4
TEOpPHH Mepbl U UHTerpaia Jlebera, Teopuu
METPUUYECKUX, HOPMUPOBAHHBIX, TMIILOEPTOBBIX
IIPOCTPAHCTB, TEOPUHU JIMHEWHBIX ONEPaTopoB U
JUHEHHBIX (PYHKLIMOHATOB.

YMeTh OCyIIECTBIIATh MPOBEPKY aICKBATHOCTH
MaTeMaTu4eCKUX MOJIEJIeH TEOPUH MEPHI U UHTETpaja
JleGera, Teopur METPUUYECKHUX, HOPMHPOBAHHBIX,
THIIEOCPTOBBIX MPOCTPAHCTB, TCOPHH JTUHCHHBIX
OTICPaTOPOB M JIMHEWHBIX (PYHKIIMOHAIIOB,
AQHATU3UPOBATH MOJIYYECHHBIE PE3YJIbTaThI.

Brnanets MeTOoAaMU OLIEHKH HAHEKHOCTH U KaueCTBa
(YHKIIMOHUPOBAHUS CUCTEM, U3YYaEMBIX B Kypce
«DYHKIMOHATLHBIN aHAITH3Y.

OIIK-2.2: YMeTh OCyHIECTBIISITh
MIPOBEPKY aIEKBATHOCTH
MOJIEJIEH, aHATTU3UPOBATh
pe3yIbTarhL.

3HaTb OCHOBHBIE MareMaTH4eCKue MOJAEIN U METObI
pELIEHU UCCIIEI0BATENbCKUX U IIPOEKTHBIX 3a/1a4
TEOpPHM Mepbl U UHTErpaia Jlebera, reopun
METPUYECKHUX, HOPMUPOBAHHBIX, TUIHOEPTOBBIX
IIPOCTPAHCTB, TECOPHH JIMHEHHBIX ONEPaTOpPOB U
JTUHEHHBIX (PyHKIIMOHATIOB.

VYMeTh 0CyIEeCTBIIATh IPOBEPKY a/I€KBaTHOCTU
MaTeMaTUYeCKUX MOJIENEH TEOPUU MEPBI U HHTErpaia
Jlebera, Teopun METPUYECKUX, HOPMUPOBAHHBIX,
TUIB0EPTOBBIX MIPOCTPAHCTB, TEOPHUH JTUHEHHBIX
OIIeparopoB U JIMHEHHBIX (PYHKIIMOHAIOB,
AHAIN3UPOBATH MOJIYUYEHHBIE PE3YJIIbTATHI.

Brnaners MeTomamu OLIEHKH HAJIEKHOCTH M KayecTBa
(YHKIIMOHMPOBAHMS CUCTEM, U3YUaeMbIX B Kypce
«DYyHKIIMOHATBHBIN aHATIN3).

OIIK-2.3: Bnagets MeTOgaMu
OLIEHKM HaIEXKHOCTH U
KadecTBa (PYHKIIMOHUPOBAHHUS
CHCTEM.

3HaTh OCHOBHBIE MaTeMaTUYECKNUE MOJIEIH U METOIbI
peLIeHUs UCCIIEN0BATENBCKUX U IPOEKTHBIX 3a/1a4
TEOpUU Mepbl U nHTerpaia Jlebera, Teopun
METPUYECKUX, HOPMUPOBAHHBIX, THIHOEPTOBBIX
MIPOCTPAHCTB, TEOPUU JIMHENHBIX OIEPAaTOPOB U
JUHEHHBIX (PyHKIIMOHAJIOB.

YMeTh 0CyIIECTBIIATh IPOBEPKY aI€KBAaTHOCTH
MaTeMaTUYeCKUX MOJENIEH TEOPUU MEPBI U NHTErpaia
Jlebera, Teopun METPUYECKUX, HOPMUPOBAHHBIX,
T'UIB0EPTOBBIX MTPOCTPAHCTB, TEOPUH TUHEHHBIX
OTIEpaTOPOB M JTMHEWHBIX (PYHKIIMOHAIIOB,
AHAIN3UPOBATH MOJIYYEHHBIE PE3YJIbTATHI.

Bianets MeTOIaMM OLIEHKHM HAJEKHOCTH U Ka4yeCTBa
(YHKIIMOHMPOBAHMS CUCTEM, U3YUaeMbIX B Kypce
«DYHKIMOHATBHBIN aHAIIN3).

1.4 OcobeHHOCTH peaM3auuy JUCHUATIIMHBI

SI3BIK peann3anuy TUCUUILIMHBL Pycckuil.

Jucnumnvaa (Moxynb) peamn3yetcs ¢ npumenenuem 30 u JIOT




URL-anpec u Ha3BaHue 3JEKTPOHHOTO oOywaromiero kypca: https://e.sfu-
kras.ru/course/view.php?1d=1176

2. O0beM IMCHUILUIMHBI (MOIYJIs1)

e
Becero, | |
. 3a4ETHBIX
Bun yue6Hoit paboThI —
(akam.yac)
KonrakTHas paGora ¢ 1,5 (54)
npenogaBaTesieM:
3aHSATHS JICKIIMOHHOTO THITA 1(36)
MIPAKTHYECKUE 3aHATHS 0,5 (18)
CamocrosiTeqibHas padora
1,5 (54)
o0yuarommxcs:
KYPCOBOE TIPOEKTHPOBAHNE
(KTT) Her
KypcoBas pabota (KP) Her




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO

THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

Bcero

B Tom
yucrne B
3n0C

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
D10C

Bcero

1. Teopusi mepbl. UnTerpan Jledera

1. DrieMeHTBl TEOpUU MHOXKECTB.*(A)
Onepannu Hag MHOKecTBaMU. OTHOIICHUS
MEXy MHOXECTBaMU. MOIIIHOCTh MHO>KECTBA.
[Tonsitue Tononoruu. Kosblia MHOXKECTB.
[Tonykomnbiia MHOXECTB. bopeneBckue
MHOKECTBA.

2. Obuiee monstTue Mephbl.*(A)

3amgaun, IpUBOJSIINE K HEOOXOIUMOCTH
nepecMoTpa noHATHs uHrerpana. [lonsrue
Mepbl Ha OTYKOJbIE. ATUTUBHbBIE, CYETHO-
aJIUTUBHBIE Mepbl. CueTHas aIMTHBHOCTD
JUTMHBL. HenpepbIBHOCTD U cueTHas
aIUTUBHOCTH Mep. [Ipoagomkenne Mepsl ¢
MOJTYKOJIbIIa Ha KOJIbI0. CBOMCTBA MEpHI Ha
KOJIbLIe. MHOKECTBA MEPHI HYJIb.




3. JIeberoBo npoaomKkeHue Mephl. *(A)

Bremnss u BHyTpeHHsIs Mepsl. 3MepruMble
MHO’K€CTBA. DJICMEHTAPHBIC HEPABEHCTBA [
BHelIHeW Mepbl. Kputepuii uamepumoctu
MHOXecTBa. Anre0pa U3MEPUMbIX MHOXKECTB U
1e0eroBo npoiokeHne Mepsl. Curma-KoOHEYHbIE
Mepbl. MI3meprMble MHOXKECTBA AJI CUTMa-
KOHEUYHBIX Mep.

4. Mepa JleGera Ha npsimoii. Mepa JleGera —
Cruntbeca.*(A)

H3mepumble MHOXKeCTBA Ha IpsiMoil. KanTOpoBO
MHOXkecTBO. CueTHas aiTUTUBHOCTb MEPBI
JleGera — Ctuntbeca. AOCOIIOTHO HETIPEPHIBHbIE
MepbI U a0COIIOTHO HENPEPbIBHBIE (PYHKIINU.
Oynkuusa Kanropa.

5. M3mepumbie pyukiuu. MaTterpan Jlebera. *(A)
[Tonsitue n3mepumoit pynkuuu. Paznuunsie
TUIBI cxogumocTu. CBOMCTBA U3MEPUMBIX
dbynkumid. [Tpocteie pynkiuu. X cBs3b ¢
n3MepuMbIMU. Teopema Eroposa. MHTerpan
JleGera orpanrdeHHON U3MEpUMON (PYHKITUU Ha
MHO>€ECTBE KOHEYHOU Mephbl. MHTerpansHas
cymma JleGera. Ob1iiee onpeaeneHue HHTErpana
Jlebera Ha MHOYKECTBE KOHEYHOU MEpBI.
DJeMeHTapHbIe CBOWCTBA HHTETPUPYEMBIX
¢ynkunii u uaTerpana Jlebera. Hepasencto
YeOniména.




6. IIpenenbHbBIN NEPEXO/T 1103 3HAKOM UHTETpaa.
CpaBuenue unterpana Jlebera ¢ materpaiom Pumana. *(A)
AGCOIOTHAs HEMIPEPHIBHOCTH UHTETpalIa

JleGera. CueTHas aJINTUBHOCTh MHTETpANIA

Jle6era. Teopemsl Jlebera, JleBu u dary o

npenenbHoM nepexose. [lonstue

uHTerpupyemoi GpyHkiuu u uaTerpaia Jiebera

JUI1 MHOYKECTB C CYETHO-KOHEUYHOU MEPOU.

CpaBuenue unterpana Jledera ¢ mHTErpasiom

Pumana Ha otpeske.

7. JIBOMHOM ¥ IOBTOPHBIA HHTETPAIBI
JleGera.*(A)
[Ipoussenenue mep. Teopema OyOuHm.

8. DJIeMEeHThI TEOpPUU MHOYKECTB.

Onepauuu Hag MHOKeCTBaMU. OTHOIIICHUS
MEXy MHOXECTBaMU. MOIIIHOCTh MHO>KECTBA.
[Tonsitue Tononoruu. Kosblia MHOXKECTB.
[Tonykonbeua MHOXKeCTB. bopeneBckue
MHOECTBA.

9. O61iee NOHITHE MEPBI.

[TonsaTHe Meprl HAa OTyKONIbLE. ANJTUTUBHBIE, CYETHO-
anauTHBHBIE Mepbl. CueTHas alJuTUBHOCTh

JUTMHBI . HenmpepbIBHOCTE U cYeTHAs

anlaIUTUBHOCTB Mep. [Iponoinkenue Mepel ¢
NOJIYKOJIbLIA Ha KosbLo. CBOICTBA MephI HA

KoJble. MHOXeCTBa MePBI HYJIb.




10. Usmepumbie pyukmun. Materpan JleGera.

[Tonsitne usmepumont GyHkuu. Paznmuyunsie
TUIBI cxoguMocTu. CBOMCTBA U3MEPUMBIX
bynkuwmid. [Tpocteie pynkiuu. VX cBsi3b ¢
n3MepuMbIMU. Teopema Eroposa. MaTerpan
JleGera orpanndueHHON U3MEpUMON (PYHKITUU Ha
MHOXECTBE KOHEYHOU Mephbl. MHTerpanbHas
cymma Jlebera. OO1miee onpenenecHue HHTErpaia
JleGera Ha MHOXECTBE KOHEYHON MEpHI.
DJIeMEeHTapHbIE CBOMCTBA MHTETPUPYEMBIX
¢yukuunit u uaTerpana Jlebera.

11. Teopust mepbl. UnTerpan Jlebera

10

2. MeTpuyeckue NpoCTPAHCTBA

1. TToHATHE METPUIECKOTO MPOCTPAHCTBA,
npumepbl. CxoauMocTtsb. HenpeprIBHOCTD
oToOpakeHuit. *(A)

OmnpeneneHne U MPUMEPbl METPUIESCKUX
npocTpancTB. CXOJIMMOCTh B METPUUYECKUX
npocTpancTBax. HenpepbiBHBIE 0TOOpaXKEHHUS
METPUYECKUX MPOCTPaHCTB. M3omeTpusi.

2. Tononorus METpUUECKUX MPOCTPAHCTB. *(A)
OTKpBITBIE U 3AMKHYTBIE MHOYKECTBA B
METpUYECKUX MpocTpaHcTBax. Heodxoaumblie u
JIOCTaTOYHbIE YCIOBHS 3aMKHYTOCTH
MHOkecTBa. Kpurepuii HermpepbsIBHOCTH B TOUKE
JUI OTOOpKEHUH METPUUYECKUX IPOCTPAHCTB.
[Tonymerpruueckue npoCTpaHCTBa.

10




3. [TonHBIe MEeTpUYECKHE TTPOCTPAHCTBA. *(A)

Omnpenenenne U NpUMepsl NOJHBIX METPUYECKUX

MPOCTPAHCTB. TE€opeMbl O MOJTHBIX METPHUUECKHUX
npocTtpaHcTBax. [lonomHeHNe MeTpHUYeCKIX
MPOCTPAHCTB. Te€opeMbl O MPOJAOKEHUH.

4. TIpuHIMT CKUMAIOIIUX OTOOpaKEHUHN. *(A)
Teopema banaxa 0 HEOABUKHOM TOUKE
C)KUMAIOIIIETO OTOOPAXKCHHUS U €€ CIICICTBHUSI.
[IpumeHeHre PUHIIUITA C)KUMAFOTITHX
O0TOOp@KECHUHN K HHTETPATbHBIM YPAaBHEHUSIM.

5. KomnakTHble METpUYECKHE
npocTpancTBa. *(A)

[ToHsiTE KOMIIAKTHOCTH, MPEAKOMITAKTHOCTH,
MIOJTHOM orpaHuveHHOCTH. Teopema Xaycaopda.
Kputepuii KOMIaKTHOCTH METPHUUECKHIX
npocTpancTB. CBONCTBAa KOMIAKTHBIX
npocTtpadcTB. [Ipru3HaKky MPeAKOMITAKTHOCTH B
KOHKPCTHBIX MCTPHUYCCKUX ITPOCTPAHCTBAX.

6. [loHsTHE METPUYECKOTO MPOCTPAHCTBA,
npumMepsl. CxonnMocTts. HenmpepbeiBHOCTB
OTOOpaKEHUH.

Ornpezenenne u NpUuMepPbl METPUUECKHUX
npocTpancTB. CXOJIMMOCTh B METPUYECKUX
npocTpancTBax. HempepbIBHBIE OTOOpaKEHUS
METPUYECKUX MPOCTpaHcTB. M3omeTpusi.

11




7. Tononorus METPUYECKUX MPOCTPAHCTB.

OTKpBITBIE U 3aMKHYTBIE MHOKECTBA B
METPHUUYECKUX MpocTpaHcTBax. HeoOxoaumpie

AO0CTAaTOYHLBIC YCIIOBHA 3aMKHYTOCTU MHOKECTBA.

Kpurepuii HenpepbIBHOCTH B TOUKE [
0TOOpaXEHUH METPUUYECKUX IIPOCTPAHCTB.
[TonymeTpryeckue npocTpaHCTBa.

8. IIpuHIMI CKUMAKOIIMX OTOOpAKEHUH.

Teopema banaxa 0 HEOABUKHOM TOUKE
CKMMAIOLIET0 OTOOPaKEHUSI U €€ CIICCTBUSL.
[IpuMeHeHne pUHINIIA CKUMAIOLINAX
OTOOp@KEHUHN K UHTETPATbHBIM YPAaBHEHHUSM.

9. KoMmnakTHbIE MCTPUYCCKHC ITPOCTPAHCTBA.

[ToHsiTE KOMIIAKTHOCTH, MPEAKOMITAKTHOCTH,
MOJTHOM orpaHuveHHOCTH. Teopema Xaycaopda.
Kputepuii KOMIaKTHOCTH METPHUYECKHIX
npocTpancTB. CBONCTBAa KOMIAKTHBIX
npocTtpadcTB. [Ipru3Haky MPeAKOMITAKTHOCTH B
KOHKPCTHBIX MCTPHYCCKUX ITPOCTPAHCTBAX.

10. MeTtpuueckue mpocTpaHCTBa

3. JIuneiiHble HOpMHPOBAHHbIE IPOCTPAHCTBA

12




1. Onpenenenue u NpuMepbl TUHEUHBIX
HOPMHPOBAaHHBIX IPOCTpPaHCTB. baHaxoBbI
npocTpancTBa. *(A)

[ToHsATHE TUHEHHOTO MPOCTPAHCTBA,
HOPMMPOBAaHHOTO MPOCTPAHCTBA.

HenpeposiBHOCTB apuMeTHUECKUX OTeparuii
OTHOCHUTEJILHO 3a1aHHO HOpMBI. [loHaTHe GaHaxoBa
npoctpancTBa. Kpurepuit HoJHOTH HOPMUPOBAHHOTO
JIMHEWHOTO MPOCTPAHCTBA.

[MonmpoctpancTBa 6aHaxoBa MPOCTPAHCTBA.

2. JIuneiiHble onepaTopbsl B HOPMUPOBAHHBIX
pocTpaHcTBax.*(A)

[TonsTue nuHeitHOTO oneparopa. Heobxomumebie
Y JI0OCTaTOYHBIE YCIOBUS HEMPEPHIBHOCTH
JIMHENHOTO oneparopa. JInneiHsle
dbynkuroHansl. Hopma nuHeiHoro oneparopa.

3. Kputepuii KOHEYHHOMEPHOCTH HOPMHUPOBAHHOTO
MIPOCTPAHCTBA. DKBUBAICHTHBIE HOPMBI. *(A)
Omnpenenenne SKBUBATEHTHBIX HOpM. Teopema 06
HKBUBAJIEHTHOCTH JIFOOBIX JIByX HOPM B MIPOCTPAHCTBE N-

MCPHOM HeﬁCTBHTeHBHOM IMPOCTPAHCTBEC U €€ CIICACTBUA.

JlemMma o ouru nepnenaukysspe. Kpurepuii
KOHEYHOMEPHOCTH JIMHETHOTO HOPMUPOBAaHHOI'O
IIPOCTPAHCTBA.

4. I'mibOepTOBBI IpOCTpaHCcTBA. *(A)

CkansapHoe npousseneHue. OnpeneneHnue u IpuMepsl
IPEIrUIb0epTOBBIX, TMIBOEPTOBBIX POCTPAHCTB.
OproronansHocTh. Teopema [Iugaropa. Teopema o
POEKIINH.
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5. OpTOHOPMHUPOBAHHBIE CUCTEMBI B THIIHOEPTOBOM
npocTpaHcTse. *(A)

Pa3noxxeHre mo opTOHOPMUPOBAHHBIM CHCTEMaM B
ruIs0epToBOM npocTpaHcTBe. Kpurepuii cyrecTBoBaHMs
MOJTHOM CYETHON OPTOHOPMUPOBAHHOM CUCTEMBI B
ruas0epToBOM HpocTpaHcTBe. [ponecc oproronanuzanuu
I'pamma — HImuara. M3omeTpuueckuii m3omopdusm Bcex
cenapalbenbHbIX 0ECKOHEYHOMEPHBIX THIIHOEPTOBBIX
npocTpaHcTB. [IpuMepbl MOTHBIX OPTOHOPMUPOBAHHBIX
CUCTEM B KOHKPETHBIX IpocTpaHcTBax. [lomHble
OPTOHOPMHPOBAHHBIE CUCTEMBI B TPOCTPAHCTBAX (PYHKIIHIA
JIByX IIEPEMEHHBIX.

6. Onpenenenye U NpUMepbl TMHEWHBIX HOPMUPOBAHHBIX
IPOCTPAHCTB. baHaxOBBI MPOCTPAHCTBA.

[ToHsiTHE TMHEHHOTO MPOCTPAHCTBA, HOPMUPOBAHHOTO
npocTpaHcTBa. HempeprIBHOCTH apu(MeTHIECKUX
onepaiuii OTHOCUTEIBHO 3aaHHOW HOpMBI. [loHsATHE
OanaxoBa nmpocTpaHcTBa. Kputepuii mosHOTHI
HOPMHPOBAaHHOTO JTUHEHHOTO TPOCTPAHCTBA.
[MoanpocrpancTBa 6aHaxoBa MPOCTPAHCTBA.

7. JInHelHbIe oleparopbl B HOPMUPOBAHHBIX
HPOCTPAHCTBAX.

[TonsiTne nmuHeitHOTO Oneparopa. HeoOxoaumeie u
JIOCTaTOYHbIE YCIIOBUS HETIPEPHIBHOCTHU TUHEHHOTO
oneparopa. JIunelinbie pyHkuronansl. Hopma muHelHOTO
oreparopa.
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8. [m1p0epTOBBI TPOCTPAHCTRA.

CxansipHoe npousseneHue. OnpeaeneHue U NpuMepsbl
HpeArmIbOepPTOBBIX, THIEOEPTOBBIX MPOCTPAHCTB.
OptoronansHOCTh. Teopema [Tudaropa. Teopema o
IPOEKIINH.

9. OpTOHOPMHUPOBAHHBIEC CUCTEMBI B THIILOSPTOBOM
POCTPAHCTBE.

PaznosxeHne 1o opTOHOPMUPOBAHHBIM CUCTEMAaM B
ruas0epToBOM npocTpaHcTBe. Kpurepuii cyiecTBoBaHMS
MOJTHOM CYETHON OPTOHOPMUPOBAHHOM CUCTEMBI B
ruas0epToBOM IpocTpaHcTse. [pouecc oproronanuzanuu
I'pama — IlImuara.

10. JIuneitHbIe HOPMUPOBAHHBIEC MPOCTPAHCTBA

14

4. JIuHeliHbIe ONEPATOPHI

1. IlpocTpaHcTBa TMHEHHBIX OrpaHUYEHHBIX OMeparoposB.™*
(A)

OmnpezneneHye NpOCTPaHCTBA IMHEHHBIX OrPaHUYEHHBIX
oneparopoB L(X,Y). Csoiicta npoctpanctsa L(X,Y).
CuibHas CXOMMOCTb MOCIIeI0BATEIbHOCTH ONIEPaToOpoB.
Teopema banaxa — IlITelinraysa.

2. O6parnble orneparopsl.*(A)

Omnpenenenue oOpaTHOro oneparopa. Y CIoBUs
obparumoctu oneparopa. Teopema banaxa 06 oOparnom
OIIepaToOpe U €€ CIECTBHUS.
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3. IlpocTpaHcTBa TMHEHHBIX OTPAHUYEHHBIX OMEPATOPOB.

Onpenenenrie NpOCTPaHCTBA TMHEWHBIX OTPAHUYEHHBIX
oneparopoB L(X,Y). Csoiicta npoctpanctsa L(X,Y).
CunpHasg cXO0OUMOCTB ITOCIEA0BATEIBHOCTH OIIEPAaTOPOB.
Teopema banaxa — IlITelinraysa.

4. OGparHbl€ Oneparopsl.

Ornpenenenne o0paTrHOro oneparopa. Y clioBus
obparumoctu oneparopa. Teopema banaxa 06 oOparHom
OTIepaToOpe U €€ CIECTBHUS.

5. JIunenHble oneparopsl

5. ConpsizkeHHbI€ IPOCTPAHCTBA U CONPAKEHHbIE ONEPATOPbI

1. JIunelinple orpaHnYeHHbIE QYHKIIMOHAIBL. *(A)
Onpenenenue nuHeitHOro GyHKIMOHaNa. [Ipumeps!
JMHEHHBIX OTPaHUMYEHHBIX (YHKIMOHATOB. Teopema Xana
— banaxa o nposio/keHnn IMHEHHOTo (PyHKIMOHATA U ee
CJIEJICTBHS.

2. O06wmuii BUJ TMHEHHBIX OTPAaHUYEHHBIX (PYHKIIMOHAJIOB B
HEKOTOPBIX MPOCTpaHcTBax.*(A)

JluHeliHbIe OrpaHUYeHHbIE (PYHKIMOHATBI B THIIEOSPTOBOM
HpOCTpaHCTBE, B mpocTpaHcTBax R*n, ¢ 0,1 1,1 p (p>1),
Cla,b], L 1[a,b], L p[a,b] (p>1).

3. CormpskeHHbIe oreparopsl. *(A)

Omnpenenenue conpspkeHHOTO oneparopa. CBoicTBa
CONPSKEHHBIX OIeparopoB. [IpuMepbl CONpsyKEHHBIX
OTIepaToOpOB.
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4. JIuneiiHple OTpaHUYEHHBIC (PYHKITMOHAIBI.

Onpenenenne nuHelHoro GhyHKHoHana. [Ipumepst
JMHENWHBIX OTPaHMYCHHBIX (YHKIMOHAIOB. Teopema XaHa
— banaxa o mpoo/pKeHnr TMHEHHOTO (PYHKITMOHATIA U €€
cienctBus. OOmMNA BU TMHEHHBIX OTPaHUYCHHBIX
(GYHKIIMOHAIOB B HEKOTOPBIX IPOCTPAHCTBAX.

5. ConpsiKEHHbIE ONEPaTOPHI.

Onpenenenue conpsibkeHHOro oneparopa. CBolcTBa
CONPSIKEHHBIX oreparopoB. [IpuMepbl CONpsiKEHHBIX
OIIepaTopoB.

6. ConpspKeHHBIE TPOCTPAHCTBA U COIIPSHKEHHBIE
OIeparopbl

10

6. KomnakTtHblie onepaTopbl. CrieKTPAJIbHASI TEOPHS CAMOCONPSKEHHBIX ONEPATOPOB B TMJILOEPTOBOM

NMPOCTPAHCTBE

1. Cnektp oneparopa. Ciiabast CXOIUMOCTb.
PednexcuBHOCTB. *(A)

OmnpeneneHus pe30JIbBEHTHI, CIIEKTpa oreparopa. Teopembl
0 CIIeKTpe U pe3osibBeHTe. CIeKTp COMpsiKEHHOTO
oneparopa. Kimaccuduxamnms Touek criekrpa. OnpeneneHue
c1aboit CXOAMMOCTH TOCIIEIOBATEIHHOCTH B 0aHAXOBOM
npoctpancTBe. CBSA3b MEXKTy MOHATUSAMU CJIa00
CXOAMMOCTH M CXOJIMMOCTH 110 HOpMe. Onpeienenue
pedaekcuBHOTO ITpocTpaHcTBa. [IpuMepsl pedIIeKCHBHBIX
MPOCTPAHCTB.

2. KommnakTHbIe oneparopsl. *(A)

Onpenenenre KOMIIAKTHOTO oneparopa. CBoicTBa
KOMIIaKTHBIX 0neparopoB. KoMIaKTHOCTh MHTErPAIbHBIX
OI1eparopoB. YPaBHEHUS ¢ KOMIAKTHBIMU OIEPaTOPaMHU.
®pearosbMOBBI ONIEPATOPBI.
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3. CaMoconpsKEHHBIC OTIEPAaTOPhI B THIILOEPTOBOM
npocTpaHcTse. *(A)

Omnpenenenue COnpsKEHHOTO, CaMOCOIPSHKEHHOTO
oreparopa B riiiboepToBOM mpocTpaHcTse. CBoiicTBa
CaMOCOTIPSI’KEHHBIX ONIEPaToOpOB B THILOEPTOBOM
npocTtpaHcTBe. CIEKTpaIbHOE Pas3IoKEHNE
CaMOCOTIPSI’KEHHOT'O KOMITAKTHOTO OIeparopa.

4. Criextp oneparopa. Cinabast CXOAUMOCTb.
PednexcuBHOCTD.

Omnpenenenus pe3osIbBEHTHI, CIIEKTpa oreparopa. TeopeMsl
O CIIEKTpe U

e30sibBeHTe. CIIEKTp COIPSHKEHHOTO OIeparopa.
Knaccudukanus Touek crekrpa. OnpeneneHue ciradou
CXO/IMMOCTH TIOCJIEZIOBATEIBHOCTH B OaHAXOBOM
npocTtpaHcTBe. CBsI3b MEX/y MOHATUSIMU CJ1a00it
CXOAMMOCTH M CXOJUMOCTH 110 HOpMe. Onpeienenue
peduiekCUBHOTO IpocTpaHcTBa. [IpumMepsl pedekCHBHBIX
IIPOCTPAHCTB.

5. KoMmakTHble oneparopsl.

Omnpenenenne KOMIaKTHOro oneparopa. CBolicTBa
KOMITaKTHBIX OTIeparopoB. KOMIAakTHOCTh MHTETPATbHBIX
OTIepaTopoB. YPaBHEHHS C KOMITAKTHBIMH OTIEPaTOpaMH.
®penroabMoBBI ONIEPaTOPEI.
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6. CaMoCOTpsKEHHBIE OTIEPATOPhI B THIILOEPTOBOM
MIPOCTPAHCTBE.

Omnpenenenue conpsyKEHHOT0, CaMOCOIPSHKEHHOTO
orieparopa B riiibOepTOBOM MpocTpaHcTBe. CBOMCTBA
CaMOCOTIPSI’KEHHBIX OTIEPaTOPOB B THIHLOEPTOBOM
npoctpancTBe. CieKTpaibHOE Pa3ioKeHNe
CaMOCOMPSI’KEHHOTO KOMIIAKTHOTO OIEeparopa.

7. KomnakTHble oneparopsl. CrieKTpaibHasi TEOpus

CaMOCOIIPSIKEHHBIX OIIEPaTOPOB B THILOEPTOBOM 8
MIPOCTPAHCTBE
Bcero 36 18 54
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. Tpenorun B. A. ®yHKIIMOHANBHBIN aHAIN3: YUYEOHUK JJIs1 CTYJIEHTOB 1O
crienuanbHOCTAM "Maremaruka" u "[Ipuknagnas maremaruka'(MockBsa:
Du3MarIuT).

2. Konmoropos A. H., ®omun C. B. DnemenTsl Teopun QyHKIMHA U
dbysknuoHanpHOTO aHan3a(MockBa: du3mMariur).

3. [[InanynoB A. A., Pabotun B. B., CagsikoB T. M. ®yHKIIMOHATHHBIN aHATH3:
koHcnekT Jekuui(Kpacnosipck: Cubupckuii henepanbHbli yHUBEPCUTET
[CDYY)).

4. [[InanynoB A. A., Pabotun B. B., CagpikoB T. M. ®yHKIIMOHATLHBIN aHAIN3.
OmneparopHsbie ypaBHeHus: yueOHoe nocooue(Kpacuospck: COY).

S. Jle6ener B. . @yHKIMOHATBHBIN aHATIU3 ¥ BEIYUCIUTEIIbHAT MAaTeMaTUKa:

[yaeOHOoe nmocobue](MockBa: MexayHapoaHas akaJeMUdecKasi U3/1aTesIbcKast
kommanusg [MAWK] "Hayka").

6. bocc B. Jlekuuu no maremaruke: T. 5. @yHKIMOHATBHBINA aHATU3: [KpaTKOE U
SICHOE M3JI0KEHUE TpeMeTa : yaeOHoe mocobue : B 15-tu 1.](Mocksa:
URSS).

7. Nocuna K., Bonocos B. M. ®yHKIMOHAIBHBIN aHATU3: IEPEBO C

anrnuiickoro(Mocksa: YPCC(URSS)).

4.2 JIuleH3NOHHOE M CBOOOAHO PACHPOCTPAaHsieMoOe NMPOrPpaMMHOe
obecrneyeHue, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOM3BOACTBA (IPOrpaMMHoe
obecreyeHne, Ha KOTOpPoOe YHUBEPCHTET MMeeT JHMIEH3HI0, 2 TaK:Ke CBOOOIHO
DACNDOCTDaHsAEMOe IDOIDAMMHOe o0ecreueHne):

1.  CnemnumansHOe MporpaMMHOE oOecrieueHne He TpedyeTcs.

4.3 NUurepHeT-pecypchl, BKJIWOYAsA NpodeccuoHaibHble 0a3bl JaHHBIX
U HHOpPMaNMOHHBbIE CIIPABOYHbIE CUCTEMBbI:

1.  Joctyn k mHGOPMAIMOHHBIM CITPABOYHBIM CUCTEMaM HE TpeOyeTcsl.

S @oHa OLEHOYHBIX CPeICTB

OrneHoYHbBIE CPEeICTBA HAXOIATCS B MPHIIOKEHUH K pabodnM MporpamMMam
JAUCIUTIINH.

6 MarepuajJbHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi 1JIsl OCYILIEeCTBJICHHUS
00pa3oBaTeJIbHOIO Mmpowecca 1o AMCHUIINHEe (MOLYJII0)

MeToauka npoBeIeHUs 3aHITUN TOMYCKAET KAK UCIOJIb30BAHUE TEXHUUECKUX
CpeAcTB (MPOEKTOPbI, UHTEPAKTUBHBIEC IOCKH ), TAK U KJIACCUYECKUE Ay TUTOPHBIE
3aHATHUSI, 00ECIIEYNBAEMbIE CTaHIAPTHBIMU MATEPUATbHO-TEXHUYECKUMHU
CpPEACTBAMHU.

OcBoeHne JAUCHUINIMHBI MHBAIWIaMH U JIMIIAMHU C OI'PaHN4YCHHBIMHA
BO3MOJXHOCTAMU 310POBbA B 3aBUCUMOCTH OT HO30JIOTHI OCYHICCTBIIACTCA C
HCIIOJIB30BAHUEM CPCACTB 06quHI/If{ 06HI€I‘O H CIICHIUAJIBHOI'O HAa3HAYCHU .
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